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MALTING QUALITY OF BARLEY VARIETIES AND SELECTIONS GROWN AT
THE ROCKY MOUNTAIN AND WESTERN STATIONS IN 2002

Introduction

At the Cereal Crops Research Unit, we malt barleys received from public sector
breeders and evaluate each line for its commercial malting quality. We malt and
analyze each submission as consistently as possible, to allow comparison of the
lines with each other. Our objective is to provide accurate data and evaluations
of new selections and to facilitate the development of improved malting barleys.

Materials

The 1693 samples upon which this report is based came from several locations;
either as a part of the Western Regional Spring Barley Nursery or as
experimental selections from several research programs. Individual breeders’
experimental lines from stations in California, Idaho, Montana, Oregon and
Washington were processed and evaluated.

Methods

Most of our analyses were performed according to the Methods of Analysis of the
ASBC, 8" edition, 1992. Details of the analyses are listed in Appendix A.

Rankings and Quality Scores

The best performing entries in each table can be found by consulting the Overall
Rank Value column. The rank values were determined by the quality scores
generated for each submission, with the rank order proceeding from low (best) to
high (poorest). The quality scores were computed for each line on the basis of
the sum of its individually scored parameters. Scores are assigned to each of
the malt quality traits based upon how closely the trait values conform to what
industry wants them to be. The closer the analytical data are to the ideal, the
more points are awarded. The most important quality traits (extract, soluble
protein, etc.) are weighted more than those of lesser importance. This gives a
relative assessment of the overall performance of each line. Some of the criteria
used to generate the quality scores changed this year. The most notable
changes were a wider range for acceptable diastatic power and a—amylase
levels, a new range of 42 - 47% for S/T ratios and a lowering of the upper limit for
B—glucan contents from 300 to 200 ppm. All of the criteria used to generate the
quality scores are listed in Appendix B.



Western Regional Spring Barley Nursery — 2002 Crop

Nursery samples were received for malting quality evaluation from two
experimental stations located in Idaho and Washington. The parentages of the
nursery entries are listed in Table 1. Fourteen of 27 entries were new in this
year’s nursery.

These samples were germinated for 5 days and rotated for 3 minutes
every half hour, which should have yielded malts having modification levels that
are similar to those produced by industry. The malting conditions and analytical
methods employed are listed in Appendix A. The criteria and value assignments
used to calculate quality scores have been revised this year and are listed in
Appendix B. The most notable changes have been a wider range for acceptable
diastatic power and a—amylase levels, a new range of 42 to 47% for S/T ratios
and a lowering of the —glucan upper limit from 300 to 200 ppm.

Individual station data are reported in Tables 2 and 3, and evaluations of
that data are presented below. The same environmental conditions that affected
the 2002 malting barley crop had a negative impact on this year’s nursery. The
statistical analyses that are usually performed on this nursery could not be done
due to an insufficient number of locations providing samples of these
experimental lines for quality evaluation.

Both malting and feed barleys were submitted from Idaho Falls, ID (Table
2). The ten feed barleys follow 98NZ223 and begin with Steptoe. These barleys
were a bit thin, however most of them had good protein contents. The extract
values of the malting lines were generally good, whereas those of the feed lines
were poor. Most of the clear worts had good low turbidities, whereas those of
slightly hazy or hazy clarity had high turbidities, as would be expected. The
soluble protein levels varied from several that were too low, including nearly all
feed barleys, to four that exceeded the desired limit. Over half of the S/T ratios
were too low, including all from the feed barleys, whereas seven S/T values from
the malting barleys were too high. The amylolitic levels of the malting lines were
generally good, while those from the feed lines were lower. The B—glucan levels,
which indicate the level of modification, ranged from very low in a couple lines
(over-modified), to eighteen, including all of the feed barleys, that exceeded the
upper limit (under-modified). Another measure of modification, the F-C values,
correlated well with the B—glucan levels, with a few exceptions. The free amino
nitrogen (FAN) levels ranged from less than 150 ppm in ten lines (mostly feed
type) to over 250 ppm in four malting lines. Considering all quality traits, the best
performers were Stander, 6B98-9940, Harrington, TR166 and 98AB12362.

Over half of the barleys from Pullman, WA (Table 3) were too thin;
however their protein contents were generally quite good. A quarter of the
extract values fell below the desired limits and six turbidity values exceeded
twelve NTU. The soluble protein levels were generally quite good, but half of the



S/T ratios were outside of the desired limits, with seven samples that were too
high and seven that were too low. The a—amylase values all fell within the
recently expanded acceptable limits, but eight samples had diastatic power levels
that were too low. Half of the p—glucan contents exceeded the upper limit,
whereas six FAN values exceeded 250 ppm. The best performers overall were
ND15422, BCD47 and 6B98-9940.

Of the better performing lines, Stander, which was included as a check for this
nursery, yielded quite typical results. The elevated soluble protein and free
amino nitrogen levels detracted from Stander’s otherwise good qualities, such as
its plumpness, low B—glucan and high extract values. Harrington was also
included in the nursery as a check, and it did quite well in ldaho Falls ranking
third in quality score. At Pullman however, Harrington was thin, had high protein
and B—glucan contents, and it’s extract value was low. These deficiencies moved
this check to near the bottom in terms of performance at Pullman. A new entry,
6B98-9940 performed well at both locations. A lack of plumpness may be a
problem, and the free amino nitrogen levels were quite high in the Pullman entry.
This line appears to modify quickly and may have been over-modified with our
malting schedule, resulting in the low B—glucan levels and higher soluble protein
and FAN contents. BCD 47 has been in this nursery since 1999 and has
performed well in the past. Once again, the Pullman submission had an
excellent quality score with good amylolitic, soluble protein, f—glucan and FAN
values. The submission from Idaho Falls did not do as well, mainly due to the
thinness and high protein content of the barley and the development of high
diastatic power levels in the malt. ND15422 had the best quality score of the
barleys submitted from Pullman and also performed well at Idaho Falls. This line
tended to be a bit thin, had elevated diastatic power levels and it's wort turbidities
tended to be higher than desired. TR166 was new in this year’s nursery and
performed very well at Idaho Falls and pretty good at Pullman. This line appears
to have a solid malt quality profile and would have scored even higher with a bit
more plumpness and higher kernel weight. 98AB-12362 was also new in this
year’s nursery and performed reasonably well at both locations, however this line
yielded slightly hazy worts and the resultant unacceptably high turbidities.

2002 Crop Year Evaluations

Barleys from California

2002 Two-Rowed Barley Germplasm Development — Davis
Table 4 — 22 Entries

Even though most of these barleys were plump, two thirds of their protein
contents were unacceptably high. The extract values were very low, except for



that of XYZ7. Most of the soluble protein and all S/T values were unacceptably
low. Over three quarters of the diastatic power values were too low, while nearly
all B—glucan levels were too high. The best performer was XYZ7, which had
good quality characteristics, except for its very low soluble protein value.

2002 Barley Trials — Tule Lake
Table 5 — 31 Entries

The protein contents of these plump barleys ranged from excellent to a bit too
low, except for that of T0HB26, which was extremely high. Thirteen extract and
twenty-six diastatic power values were too low, but the a—amylase levels were
good. All of the B—glucan levels were too high, suggesting that these lines were
poorly modified by our standard malting protocol. The poor modification resulted
in two thirds of the soluble protein levels being unacceptably low. The best
performers were STD/960-6 and STD/958-49. Std/960-6 had a solid malt quality
profile except that its extract value was a bit low and it had a high B—glucan level.
STD/958-49 had high p—glucan and S/T values along with an extract that was
slightly low.

Barleys from Idaho

2002 95SR316A Malt Study — Aberdeen
Table 6 — 10 Entries

All but two of these barleys had excellent plumpness, however most had
unacceptably high protein contents. Only two of the extract values fell below the
desired limit and most of the soluble protein levels were good. All amylolitic
values were within the desired ranges, while most of the f—glucan levels were
too high. The best performer was 95SR316A-DS01-2, which had a solid malt
quality profile, except for its elevated p—glucan content.

2002 Non-Replicated Plots — Aberdeen
Table 7 — 176 Entries

Over half of these plump barleys had unacceptably high protein contents; most of
these were two rowed lines. A quarter of the extract values were too low, while
most of the f—glucan levels were too high. The soluble protein levels ranged
between thirteen that were too low, to forty-three that exceeded the upper limit.
Over half of the S/T ratios were too low, but forty exceeded the upper limit. A
quarter of the diastatic power levels were too low, whereas a—amylase levels
were good. The best performers were 01AB9573, 01AB9616, 01AB9651,
01AB8189, 01AB8137, 01AB8033, 01AB9652, 01AB8180, 01AB7783,



01AB7860, 01AB9663, 01AB9671, 01AB7844, 01AB8121 and 85SR465. The
best performing lines were six rowed, and had better protein levels than were
found in the two rowed submissions. The first eight lines had solid malt quality
characteristics, except that their f—glucan levels were high. Their scores would
have increased with better modification. 01AB7783 had a good malting profile
and all malt quality characteristics were within the desired ranges, however
slightly low soluble protein, f—glucan and diastatic power values resulted in a
less than ideal score. 01AB7860 had a low diastatic power value, but a good
malt quality profile otherwise. 01AB9663 and 01AB9671 had high S/T ratios,
however these lines showed exceptional extract levels at 82.2%. 01AB7844 had
a slightly elevated p—glucan content, which could be improved with better
modification. 01AB8121 and 85SR465 had very high f—glucan levels, which
would detract from their commercial use. Other lines in this large experiment that
performed quite well and might merit further consideration were 92AB5202,
01AB7780, 01AB7833, 01AB7849, 01AB7875, 01AB8052, 01AB8125,
01AB8219, 01AB8250, 01AB8255, 01AB9739, 01AB9790, 01AB9880 and
01AB10022.

2002 Idaho Malting Samples (Second Set) — Aberdeen
Table 8 — 177 Entries

Three quarters of these plump barleys had unacceptably high protein levels.
Over a quarter of the extract values were too low. The soluble protein levels
ranged from thirty-four that were too low to forty that exceeded the upper limit.
The diastatic power values ranged from thirty-one that were too low to ten that
exceeded the maximum limit, while a—amylase levels were generally good.
Three quarters of the B—glucan contents were too high. The best performers
were 98AB12364, 99AB11362, 94AB13449(2), 99AB11332, 98AB11707,
97AB8333, Stander, 99AB11339, BT478 and 98AB12904. 98AB12364 had a
solid malt quality profile except for its very high f—glucan content. 99AB11362
and 99AB11339 had elevated —glucan contents and would have scored higher
with a bit more modification. Two submissions of 94AB13449 yielded similar
results, with high S/T ratios, high wort color and diastatic power values that were
a bit low. 99AB11332 and 97AB8333 had high p—glucan and wort color values
with diastatic power levels that were a bit low. 98AB11707 had elevated total
and soluble protein levels. Stander had a low S/T ratio and an elevated —glucan
level. 98AB12904 had a low S/T ratio and high wort color. BT478 had a low S/T
ratio along with a slightly elevated p—glucan level.

2002 Selected Lines from Various Locations — Idaho and California
Table 9 — 79 Entries

Two thirds of these plump barleys had unacceptably high protein contents. A
third of the malt extract values fell below the lower limit, while soluble protein



levels ranged from eleven that were too low to two that were a bit too high. The
diastatic power levels ranged between ten that were too low (mostly from
Aberdeen) to six that were too high (mostly from Tetonia), while a—amylase
values were good. Three quarters of the B—glucan levels were too high. The
best performers were 96RWA1194 (SS), 96RWA1222 (SS), 96RWA1194 (A),
Stander (A), 98ID87(A), 95SR316A (KF)#1 and 95SR316A (KF)#2. The
96RWA1194 from Soda Springs had an excellent malt quality profile and
received the maximum score. The rest of the best performers had solid malt
quality characteristics, except for their elevated f—glucan contents.

Barleys from Montana

2002 Experiment 220102, Irrigated Intrastate Trial - Bozeman
Table 10 — 49 Entries

Most of these plump barleys had unacceptably high protein contents. Over half
of the extract and soluble protein values were good, the rest being too low. Most
of the amylolitic values were good, while most of the f—glucan contents were too
high. The best performers were 2B914947, MT000237, MT000130 and
MT960099. 2B914947 and MT960099 had very solid malt profiles. MT000237
and MT000130 were under-modified by our standard malting protocol, but would
have had excellent malt profiles with better modification.

2002 Experiment 310102, Early Yield Trial — Bozeman
Table 11 — 60 Entries

Nearly all of these plump barleys had unacceptably high protein contents and
half of the extract values were too low. The soluble protein values ranged
between thirteen that were too low to eight that exceeded the maximum limit.
The a—amylase values were good, but diastatic power levels ranged between
five that were too low and seven that were too high. Most of the B—glucan
contents exceeded the upper limit. The best performers were MT010158 and
MT010035. MT010158 had a solid malt quality profile, except for its high total
protein and diastatic power values. MT010035 had an excellent extract value,
but the very high total and soluble protein levels would preclude this line from
commercial consideration.

2002 Experiment 300102, Preliminary Yield Trial — Bozeman
Table 12 — 204 Entries

Ninety percent of these barleys had unacceptably high protein contents. Nearly
three quarters of the extract values fell below the minimum limit. The soluble



protein levels ranged from eighty that were too low to a dozen that exceeded the
upper limit. Most of the S/T ratios were too low. Most of the amylolitic values
were good; only thirty-one diastatic power and seven a—amylase values were too
low. Most of the B—glucan levels were too high, some extremely high, indicating
that these lines did not modify well with our standard malting protocol. The best
performers were MT020032, MT020091, MT020087, MT020073, MT020086,
MT020157, MT020246 and MT020031. MT020032 had a solid profile except for
a slightly elevated B—glucan value. MT020091 had a good profile except for a
high B—glucan value. MT020087 had a good B—glucan level, but had high protein
levels and its extract value was a bit low. MT020073 and MT0086 had elevated
protein values, low S/T ratios and high B—glucan levels. MT020157 had high
protein values and an elevated —glucan level. MT020246 and MT020031 had
high protein contents, low S/T ratios and high p—glucan levels.

2002 Experiment 370102, Irrigated Offstation Nursery — Bozeman
Table 13 — 19 Entries

Two thirds of these barleys were thin and nearly all had unacceptably high
protein contents. Two thirds of the extract values were too low, while all of the
B—glucan levels were too high. The soluble protein levels were generally very
good, but the high total protein values caused all but one of the S/T ratios to fall
below the desired limit. Over a third of the diastatic power levels were too high,
but the a—amylase values were good. The best performer was Foster, which had
a good malt quality profile, except for its high B—glucan value.

Barleys from Oregon

2002 OSU Malting Samples from White Stab Selections — Corvallis
Table 14 — 95 Entries

The protein contents of these submissions were a bit low averaging only 10% for
this experiment. Most of the extract and a—amylase values were good, but most
of the soluble protein levels were unacceptably low. All of the diastatic power
levels were too low, as might be expected with the low total protein contents.
Over a third of the f—glucan contents were too high, but a few others were quite
low. The best performers were #110, #115, #96, #114 and #125. The diastatic
power levels were very low for all of these lines and the soluble protein levels
were low for #110 and #114, while the p—glucan levels of #96 and #125 were
high.



2002 OSU Malting Samples from White Stab Selections — Pullman
Table 15 — 10 Entries

Over half of these barleys were thin, but all had good protein contents. All but
one of the extract values were good, but over half of the soluble protein, S/T and
diastatic power values were too low. The a—amylase levels were good, while
eight of the B—glucan levels exceeded the desired limit - many by only a little bit.
The best performers were selections 1, 15 and 17. Selections 1 and 17 were a
bit thin and had slightly elevated p—glucan levels that could be lowered with
better modification. Selection 15 had a low diastatic power value.

2002 OSU Malting Samples from White Stab Selections — Pendleton
Table 16 — 16 Entries

Most of these thin barleys had good protein contents. Half of the extract and
diastatic power values were too low, while most of the soluble protein and all of
the a—amylase and B—glucan levels were good. The best performers were
Selections 2.3(110), 3.2(108) and 2.3(109). All had solid malt profiles, except for
a lack of plumpness and rather low diastatic power values.

2002 OSU Malting Samples from White Stab #47 Selections — Moro
Table 17 — 28 Entries

The protein contents of these thin barleys ranged from too low to excellent.
Nearly half of the extract and three quarters of the soluble protein values fell
below the desired limit. Most of the diastatic power and B—glucan levels were too
low, while the a—amylase values were excellent. Selection 5.1 performed best,
but was thin, had low soluble protein, diastatic power and —glucan values.

2002 OSU Malting Samples from White Stab #47 Selections — Pendleton
Table 18 — 12 Entries

These barleys were thin, but had good protein contents. Three quarters of the
extract values fell below the desired limit. The soluble protein, S/T, diastatic
power and —glucan values were generally low. The a—amylase levels were
within desired limits. None of these lines performed well.

2002 OSU Malting Samples from White Stab Selections — Moro
Table 19 — 48 Entries

These submissions were extremely thin, but most had good protein contents.
Half of the extract values fell below the desired limit and all but one of the soluble



protein levels were too low. A third of the diastatic power levels were too low, but
the a—amylase values were within the desired range. The B—glucan levels
ranged between fifteen that were too low and four that exceeded the maximum
limit. None of the lines performed well, mostly due to a lack of plumpness and
their low soluble protein levels.

2002 OSU Malting Samples from White Stab Selections — Pendleton
Table 20 — 51 Entries

Various rates of nitrogen were applied to these samples. These barleys were
thin, but had good protein contents. Over three quarters of the extract values
were good, but two thirds of the soluble protein levels were below the desired
limit. Only ten diastatic power levels were too low, and all of the a—amylase
values were good. Thirteen p—glucan levels, mostly from the STAB7
submissions, were above the upper limit. The best performers were STAB47
(33.1), STAB47 (34.1), STAB7 (26.2), STAB47 (36.1) and STAB47 (35.2).
STAB47 had a good malt quality profile, except that it was thin and there was a
trend of low diastatic power values until the nitrogen application rate was 36.1 or
higher. STAB7 (26.2) had a good malt quality profile, with an exceptional extract
value of 81.3%. This submission would have scored higher if it had been
plumper.

2002 OSU Malting Samples — Moro and Pendleton
Table 21 — 16 Entries

Morex was grown at Moro and Pendleton. These samples were thin and most
had unacceptably high protein contents. The extract values fell below the
minimum limit and the B—glucan levels were high. All of the soluble protein
values of samples grown at Moro were below the minimum limit, while values of
lines grown at Pendleton ranged from a bit low to very good. The S/T ratios were
quite low, while B—glucan contents were high. Most of the amylolitic values were
good. None of these samples performed well.

2002 OSU Malting Samples from White Stab Selections — Tule Lake, CA
Table 22 — 40 Entries

Three quarters of these barleys were thin, but their protein contents were
excellent. The extract and a—amylase values were also excellent. A quarter of
the soluble protein and diastatic power levels were below the minimum limit,
while three quarters of the f—glucan levels were too high. The best performers
were 2RYT7, HSYT6, HSYT17, 2RYT11 and HSYT9. 2RYT7 had a very solid
malt quality profile. The HSYT submissions and 2RYT11 tended to be thin and
had elevated p—glucan contents.



2002 OSU Malting Samples from White Stab Selections — Klamath Falls
Table 23 — 21 Entries

Half of these plump barleys had unacceptably high protein contents. A third of
the extract values fell below the desired limit. Most of the soluble protein and all
of the amylolitic values were good. All but one of these submissions had high
B—glucan levels and most were extremely high. The best performers were
2RYT21, 2RYT11, 2RYT9 and 2RYT2. 2RYT21, 2RYT9 and 2RYT2 had solid
malt quality profiles, except for their high p—glucan levels. 2RYT11’s S/T ratio
was above the upper limit.

2002 OSU Malting Samples from White Stab Selections — Pendleton
Table 24 — 21 Entries

All of these thin barleys had unacceptably high protein contents. All of the
extract and S/T values were too low. The amylolitic levels were good, but most
of the B—glucan levels were too high. None of these lines performed well.

2002 OSU Malting Samples — Pendleton, OR, Parma, ID and Martonvasair,
Hungary
Table 25 — 20 Entries

These barleys were thin, but the submissions grown in the U.S. had excellent
protein contents, while those grown in Hungary had elevated protein levels. The
extract and a—amylase values were very good. The soluble protein levels of the
samples grown at Pendleton were too low, while those from Parma and
Martonvasar were good. The diastatic power levels were good, except for those
of the third replicate grown in Pendleton, which were too low. The p—glucan
levels were best in the samples grown at Pendleton, but only STAB7 (MA) was
too high. The best performers were STAB7 (PA), STAB7-WK1 (PE) Rep #1,
STAB13 (PA) and STAB2-WK2 (PE) Rep #1. All of these lines had solid malt
quality characteristics and would have scored even higher had they been
plumper.

Barleys from Washington

2002 State Uniform Nursery — Royal Slope
Table 26 — 33 Entries

These plump barleys had excellent protein contents, except for that of 99NZ221.

The extract and a—amylase values were generally good. The diastatic power
values were generally low, while most f—glucan levels were unacceptably high.
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The soluble protein levels ranged between thirteen that were too low, to two that
exceeded the desired limit. The S/T ratios also varied widely between seventeen
that were too low to nine that exceeded the upper limit. The best performers
were CDC Stratus, Legacy, 85AB2323, WA9262-98 and 99NZ445. CDC Stratus
had a good malt profile, but appeared to be slightly under-modified by our malting
protocol, with a —glucan content of 228 ppm. Legacy also had a solid malt
quality profile, however its very high B—glucan level suggests it was considerably
under-modified by our protocol. 85AB2323, WA9262-98 and 99NZ445 were
under-modified and also had low diastatic power levels. Our Harrington malt
check was well modified as usual, indicating a routine malting of this experiment.

2002 Malt Nursery — Royal Slope
Table 27 — 25 Entries

These plump barleys had good, “low protein” contents, except for that of the
Morex experimental control. The extract and a—amylase values were generally
excellent. Ten soluble protein levels were too low, however this result would
have improved had these samples been better modified as nearly all f—glucan
levels were too high. Two thirds of the diastatic power levels were too low, while
the a—amylase levels were very good. The best performers were WA8268-99,
2000NZ134, WA10807-99, WA7621-99, WA9950-99 and WA9019-99.
WA10807-99 had a good malting quality profile, except for a low diastatic power
value. The other ‘best performers” would have benefited by being more highly
modified. This would have increased the soluble protein levels, which would
have improved the S/T ratios and their quality score.

2002 Preliminary State Uniform Nursery — Royal Slope
Table 28 — 41 Entries

These plump barleys had excellent “low protein” contents and their extract values
were excellent, with the nursery averaging over 80%. Half of the soluble protein
levels were too low, partly because nearly all of the malts were under-modified as
indicated by their unacceptably high B—glucan contents. Over three quarters of
the diastatic power levels were too low, but the a—amylase contents were good.
The best performers were Harrington, WA9723-99, NZDK00-140, WA10175-99,
WA9783-99, WA10362-99, WA7617-99, 99NZ68 and Morex. Harrington,
NZDKO00-140 and Morex had excellent malting quality profiles, except for their
high B—glucan levels. 98NZ68, WA7617-99 and WA10175-99 had low diastatic
power levels in addition to their high p—glucan levels. WA9783-99 and WA9723-
99 were better modified than the other best performers, but still had low diastatic
power levels.

11



2002 Yield Nursery #1 — Pullman
Table 29 — 27 Entries

Half of these barleys were thin, however only six total protein values exceeded
the maximum limit. Two thirds of the extract values and most of the soluble
protein contents were too low. All S/T ratios were too low, mostly because of the
low soluble protein levels. Two thirds of the diastatic power and f—glucan values
were too low. The a—amylase levels were generally low, with six falling below
the minimum limit. None of these lines performed well.

2002 Yield Nursery #2 — Pullman
Table 30 — 27 Entries

Most of these barleys had good protein contents. The extract values ranged
from twelve that were below the desired limit to six that exceeded 80%. Two
thirds of the soluble protein and most of the S/T values were too low. Two thirds
of the diastatic power values were too low, while two thirds of the f—glucan levels
were too high. The a—amylase levels were generally good. The best performers
were WA13534-00, WA-00-NZ-124 and WA-00-NZ-87. WA13534-00 and
WA-00-NZ-124 had solid malt profiles, but the low diastatic power levels should
be monitored. WA-00-NZ87 also had a good profile, but was a bit thin.

2002 Yield Nursery #3 — Pullman
Table 31 — 21 Entries

A third of these barleys were too thin, however all but one entry had very good
protein contents. Half of the extract values fell below the desired limit. Most of
the soluble protein and diastatic power levels and all S/T ratios were too low.
The a—amylase values were generally good, while two thirds of the f—glucan
levels were too high. The best performers were Harrington and WA7124-00.
Both of these lines had good malt profiles, except for their low diastatic power
and S/T values.

2002 Yield Nursery #4 — Pullman
Table 32 — 24 Entries

Only a quarter of these barleys were too thin and most had good protein
contents. Just over half of the extract values fell below the minimum limit. Most
of the soluble protein and all of the S/T values were too low. The amylolitic
values were generally low, while nearly two thirds of the B—glucan levels were too
high. The best performer was Harrington, which was generally a little off ideal for
most of its malt quality parameters, although only kernel weight and the S/T
values fell below desired limits.
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2002 Yield Nursery #5 — Pullman
Table 33 — 29 Entries

Half of these barleys were too thin, however most had good protein contents.
About half of the extract values were too low. Most of the soluble protein and S/T
values were below the minimum limit. Two thirds of the diastatic power levels
were too low, while most of the a—amylase values were good. Two thirds of the
B—glucan levels were too high. The best performers were WA7701-00,
WA19322-00 and WA8201-00. WA19322-00 would have scored better if it had
been plumper and a bit better modified. WA7701-00 and WA8201-00 had low
total protein levels, which may have prevented the development of acceptable
soluble protein levels and, at least for WA8201-00, an acceptable diastatic power
content.

2002 Harrington/Baronesse QTL Nursery — Pullman
Table 34 — 30 Entries

Most of these plump barleys had excellent protein contents. The extract and
o—amylase values were generally good, while soluble protein and diastatic power
values were a bit low. Half of the f—glucan levels were a bit high indicating that
these lines were slightly under-modified by our malting protocol. The best
performers were NZDK97, NZDK55, NZDK00-166 and NZDKO00-151. All of
these lines had solid malt quality profiles and would have scored even higher had
they been a bit more modified.

2002 Single Replication Nursery, Set #1 — Pullman
Table 35 - 70 Entries

A third of these plump barleys had unacceptably high protein contents. Nearly
two thirds of the extract values were too low and over half of the soluble protein
and diastatic power levels were too low. The a—amylase values were generally
good, while over half of the f—glucan levels were too high. The best performers
were Harrington, WA02NZ-1961, WA01-7101.2, WA01-13805.15, WAO1-
11601.10, WA01-13805.9, WA01-13841.8, WAO02NZ-1916, WA01-7101.4 and
WAO01-9301.12. Harrington and WAO01-7101.2 had very solid malt quality
profiles. WAO2NZ-1961 had a low diastatic power value and a hazy wort.
WAO01-13805.15 had high protein and p—glucan levels. WA01-11601.10 had a
hazy wort and an elevated —glucan level. WA01-13805.9 had elevated
B—glucan and S/T values. WAO01-13841.8 had a good malt quality profile except
for a low S/T ratio. WA02NZ-1916 and WAO01-7101.4 had high protein contents.
WAO01-9301.12 had a solid malt quality profile, except for a low diastatic power
level.
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2002 Single Replication Nursery, Set #2 — Pullman
Table36 — 70 Entries

Over three quarters of these plump barleys had good protein contents. Half of
the extract and soluble protein values were too low, while half of the B—glucan
levels were too high. Nearly half of the diastatic power levels were too low, as
were six a—amylase values. The best performers were WAO2NZ-1924, WAO1-
7101.8, WA01-7101.3 and WAO2NZ-1477. All of these lines had a solid malt
quality profile, except WA01-7101.8’s diastatic power value was a bit low,
WAO017101.3 had a high S/T ratio and WA02NZ-1477 had a hazy wort.

2002 Proanthocyanidin Nursery #1 and #2 — Royal Slope
Table 37 - 28 Entries

The protein levels of these plump barleys ranged widely between 9.7% and
14.5%, but most were good. The extract values ranged from good to
phenomenal, with an experimental average of 81.5%. The soluble protein levels
varied widely, with four that were below the minimum limit and twelve that
exceeded the upper limit. Most of the diastatic power levels were low, but all of
the a—amylase values were good. All of the p—glucan levels were too high,
suggesting that these samples did not modify well with our standard malting
protocol. The best performer was Harrington, however its extremely high
B—glucan level would exclude this sample from commercial use.
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Entries in the Western Regional Spring Barley Nursery - 2002 Crop

Table 1
Entry New Cultivar or

No. Entry Selection Rowed Parentage Source

1 MOREX 6 Cree/Bonanza St. Paul, MN
2 STANDER 6 Robust 2*/3/Cree/Bonanza//Manker/4/Robust/Bumper St. Paul, MN
3 HARRINGTON 2 Klages/3/Gazelle/Betzes//Centenial Saskatoon, SK
4 BCD 47 (OR2967102) 2 Harrington/Orca//D172(Shyri/Galena) Corvallis, OR
5 MT960099 2 Manley/Baronesse Bozeman, MT
6 MT970116 2 Klages/Baronesse Bozeman, MT
7 ND15422 6 ND9712//ND11646/Stander Fargo, ND - Horsley
8 CDC COPELAND (TR150) 2  WMB861-5/TR118 Saskatoon, SK
9 CDC SELECT 2 CcDC(1)

10 X TR166 (SM97179) 2  BMB8802-78/SM92252 CDC(1)

11 X TR169 (SM98014) 2  TR247/SM93085 CDC(1)

12 WAB8682-96 2 A308/Baronesse Pullman, WA
13 X WA8792-96 2 Pullman, WA
14 X 2B97-4004 2 2B91-4947/TR129 BARI (2)

15 2B97-4299 2 2B91-4947/2B91-4450 BARI (2)

16 X 2B98-5312 2  B1215/TR226/Baronesse BARI (2)

17 X 6B98-9339 6 B1614/B1614/M75 BARI (2)

18 X 6B98-9940 6  6B92-7166/Stander BARI (2)

19 X 94AB13449 6 Russel/M64 Aberdeen, ID
20 X 98AB12362 6 90Ab852/Excel Aberdeen, ID
21 X 98AB12905 6  88Y315/82Ab519 Aberdeen, ID
22 95SR149C 2 Bancroft/Harrington Aberdeen, ID
23 95SR316A 2 Bancroft/Crystal Aberdeen, ID
24 X 971D1269B 6 Stander*4/P1366450 Aberdeen, ID
25 X 981D242 2 Baronesse/3/Crystal/Klages*3/P1366450 Aberdeen, ID
26 X 98-NZ015 2 Caminant{ant28-484(Grit)/Blenheim}/Baronesse WSU, Wettstein
27 X 98-NZ223 2 Mut. Pant-667 in Harrington/Baronesse WSU, Wettstein

(1) Busch Agricultural Resouces, Inc. - Ft Collins, CO
(2) Canadian Development Corporation
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